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Abstract  47 
Introduction: The objective of this study was to investigate levels of self-reported active 48 
commuting by socio-demographics factors in Chile. Methods: This cross-sectional study was 49 
conducted in 5,157 participants (women: 59.3%, age range 15-101 years) from the Chilean 50 
National Health Survey (CNHS) 2009-2010. The Global Physical Activity Questionnaire 51 
(GPAQ v2) was utilised to measure frequency and time spent in active commuting (walking or 52 
cycling). In addition, age, sex, education, place of residence, income and occupation were used 53 
as socio-demographics factors of interest. Results: 31.9% [95% Confidence Interval (CI): 29.7; 54 
34.2] of the population reported not doing any form of active commuting, this prevalence was 55 
higher in women than men (34.0% vs. 29.7%), in older (≥65y) than younger individuals (≤24y) 56 
(44.1% vs. 24.4%), in individuals with lower education compared to higher education (38.4% 57 
vs. 28.2) and in retired individuals than in those who were employed (46.0% vs. 31.2%). Being 58 
a non-active commuter was associated with a higher prevalence of physical inactivity (OR: 11. 59 
1 [95% CI: 8.27; 14.8], p<0.0001). Similar findings were observed when analyses were 60 
stratified by socio-demographics factors. Conclusions: Our findings show that prevalence and 61 
levels of active commuting differ by socio-demographic factors. In addition, our results provide 62 
evidence that commuting physical activity is an important domain that contribute to achieving 63 
the physical activity guidelines. Individuals who do not engage in active commuting presented 64 
a higher prevalence of physical inactivity.  65 
 66 




1. INTRODUCTION 69 
In recent decades, the Chilean population has reported an important shift towards westernised 70 
lifestyles, including mainly the adoption of poor dietary habits and low physical activity (PA) 71 
levels (Fisberg et al., 2017; Guthold et al., 2018). These changes in lifestyle have been linked 72 
to an increasing prevalence of obesity and cardiovascular risk factors in the population (NCD, 73 
2016). Currently, more than 74.2% of the Chilean population is overweight or obese, 26.6% is 74 
physically inactive, 27.6% and 12.3% had hypertension and diabetes, respectively (MINSAL, 75 
2017) . 76 
 77 
Despite the fact that strong evidence supports the link between PA and health outcomes such 78 
as obesity and non-communicable diseases (Celis-Morales et al., 2019; Celis-Morales et al., 79 
2018; WHO, 2010), 26.6% of the Chilean population remain physically inactive (Guthold et 80 
al., 2018). However, physical inactivity prevalence differs considerably by sociodemographic 81 
factors (Guthold et al., 2018). Previous evidence has reported that physical inactivity is higher 82 
in women, older adults and individuals with lower education levels (Celis-Morales et al., 2011; 83 
Celis-Morales et al., 2012; Díaz-Martínez et al., 2018). Despite the efforts made by policy 84 
makers in Chile to tackle physical inactivity, the prevalence continues increasing, moving from 85 
20.1% in 2003 to 26.6% in 2017 (Guthold et al., 2018). Therefore, there is an urgent need to 86 
explore different approaches that may help us to increase PA levels in the population.  87 
Active travel may offer a feasible way to integrate PA into our daily routine and it could also 88 
tackle some of the main barriers identified in the population for not engaging in regular PA 89 
such as lack of time, education and socio-economic status (Shephard, 2008). Moreover, active 90 
commuting is an inexpensive and practical approach to increasing the overall PA levels of the 91 
population in order to reduce the risk of NCDs (Shephard, 2008). Some of the benefits 92 
associated with active commuting include a reduction in obesity related markers (Flint et al., 93 
2016; Garrido-Méndez et al., 2017; Steell et al., 2017) and chronic diseases such as diabetes, 94 
hypertension, cardiovascular diseases, cancer and premature mortality (Celis-Morales et al., 95 
2017; Hou et al., 2004; Hu et al., 2007; Hu et al., 2005; Steell et al., 2017).  96 
 97 
However, there is limited information on prevalence and levels of active commuting in Latin 98 
American populations, including Chile (da Silva et al., 2016; Del Duca et al., 2016; Kienteka 99 
et al., 2014; Rodríguez-Rodríguez et al., 2017; Sa et al., 2013; Steell et al., 2017). Most of the 100 
evidence available to date has been generated in the Brazilian population (da Silva et al., 2016; 101 
Del Duca et al., 2016; Kienteka et al., 2014; Sa et al., 2013). With the huge socioeconomic 102 
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diversity across Latin American countries patterns of active commuting could differ by socio-103 
demographics factors but also within Latin American countries. Therefore, this study aimed to 104 
examine the prevalence of active commuting, such as walking or cycling, by socio-105 
demographic factors in Chile. 106 
 107 
2. Material and methods  108 
2.1 Study Design 109 
This cross-sectional study was conducted in 5,157 participants from the Chilean National 110 
Health Survey 2009 -2010 (MINSAL, 2010). The CNHS is a nationally representative 111 
population-based study conducted every 6 years, which aims to investigate risk factors, 112 
lifestyle and health outcomes in the Chilean population (aged ≥15 years). The survey response 113 
rate was 85% whereas  12% of the people invited to take part in the CNHS rejected the 114 
invitation. The age of the recruited population ranged from 15 to 101 years, 87% of the 115 
recruited population were from urban cities and 48.7% were men.  116 
 117 
Data collection occurred in two stages: the first stage (n=5,434) was comprised of  face-to-face 118 
interviews to collect information on self-reported health, household characteristics and living 119 
conditions. In the second stage (n=4,956) phenotypic and biological samples were collected. A 120 
total of 5,276 (97%) people provided data on PA behaviours collected with the Global Physical 121 
Activity Questionnaire (GPAQ), version 2. In addition, 121 participants (3%) with PA data 122 
were excluded based on the GPAQ protocol for outlier detection (48% were women). Complete 123 
data was available for 5,157 participants for the present analysis (MINSAL, 2010).  124 
 125 
2.2 Ethical approval 126 
The CNHS was funded by the Chilean Ministry of Health and developed by the Department of 127 
Public Health, from the Pontificia Universidad Católica de Chile. Moreover, the CNHS 2009 128 
– 2010 was approved by the Ethics Research Committee of the Faculty of Medicine at the 129 
Pontificia Universidad Católica de Chile (Reference number 09-113). All CNHS participants 130 
provided written consent, prior to participation, to take part in the CNHS 2009 – 2010 131 
(MINSAL, 2010).  132 
 133 
2.3 Physical activity and active commuting 134 
To ensure the quality of data collection, both nurses and technicians underwent joint training 135 
sessions prior to the survey and standardized protocols were used (MINSAL, 2010). The GPAQ 136 
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(version 2) was used to measure PA and sitting time, a proxy of sedentary behaviours, in the 137 
CNHS (WHO, 2009). Developed by the World Health Organization (WHO) to measure 138 
population-level PA, the GPAQ uses standardised protocols shown to be reliable, valid and 139 
adaptable to incorporate cultural and other differences (Aguilar-Farias and Leppe, 2016; Bull 140 
et al., 2009; Hoos et al., 2012). The GPAQ assesses total time spent sitting and time spent on 141 
active commuting (travel-related PA). For the active commuting domain, participants were 142 
asked the following questions: (i) Do you walk or use a bicycle (pedal cycle) for at least 10 143 
min continuously to get to and from places? (Yes, No); (ii) In a typical week, on how many 144 
days do you walk or bicycle for at least 10 min continuously to get to and from places? and 145 
(iii) How much time do you spend walking or bicycling for travel on a typical day? These 146 
questions were used to derive time spent on active commuting in minutes per day. Total PA 147 
was reported as metabolic-equivalent value (MET) using recommendations made by the GPAQ 148 
protocol (4-METs was used for transport-related activities and moderate intensity physical 149 
activities, whereas 8-METs was used for vigorous intensity physical activities) (WHO, 2009). 150 
The GPAQ uses algorithms to categorize weekly PA into two categories: inactive individuals 151 
(<600 MET-min.week−1) and active individuals (≥600 MET-min.week−1) (WHO, 2009). 152 
Sitting time, a proxy of overall sedentary behaviours, was collected using the following 153 
question: How much time do you usually spend sitting or reclining on a typical day? (WHO, 154 
2009). 155 
 156 
2.4 Sociodemographics 157 
Sociodemographic data were collected for all participants, including age, sex, education level 158 
(primary, <8 years; secondary, <12 years; beyond secondary, >12 years), monthly household 159 
income (low, ≤$US 480; middle, $US 481–865; high, ≥$US 866) and place of residence (urban 160 
or rural) using nationally validated questionnaires (MINSAL, 2010). 161 
 162 
2.5 Anthropometrics 163 
Anthropometric markers were measured using standardised protocol. Height was measured to 164 
the nearest 0.1 cm using a portable stadiometer and body weight was measured to the nearest 165 
0.1 kg using a digital scale (Tanita HD313), for both measurements participants were instructed 166 
to remove their shoes and wearing light clothing, as described elsewhere (MINSAL, 2010). 167 
Body mass index (BMI) was calculated as [weight/height2] and classified using the WHO 168 
criteria (<18.5 kg m−2, underweight; 18.5–24.9 kg m−2, normal; 25.0–29.9 kg m−2, overweight; 169 
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≥30 kg m−2, obese) (WHO, 2016). Central obesity was defined based on waist circumference 170 
using >102cm cut-off points for men and >88 cm for women (WHO, 2008).  171 
 172 
2.6 Statistical analysis 173 
Statistical analyses were performed using survey-weighted values and the statistical software 174 
package Stata MP version 15 (StataCorp; College Station, TX). A two-sided α-level of 0.05 175 
was used and all analyses accounted for the complex sample design of CNHS 2009-2010 data. 176 
 177 
Descriptive characteristics were presented as means and standard deviation (SD) for 178 
quantitative variables, for categorical variables data was presented as proportion and their 95% 179 
confidence intervals. Quantitative variables were inspected for normality using skewness and 180 
kurtosis normality tests. For all analysis, self-reported time spent on active commuting was 181 
stratified into the following two categories: non-active commuters (include those who reported 182 
non-walking or cycling as part of their commute) and active commuters (include those who 183 
reported ≥10 minutes per day of walking or cycling associated to their commute).  184 
 185 
For statistical analysis, age was stratified into five categories (<18, 18–29, 30-49, 50-64 and 186 
≥65 years). Years of education were classified into three categories (<8, 8–12 and >12 years of 187 
formal education). Monthly household income was stratified into three categories: low, ≤$US 188 
480; middle, $US 481–865; high, ≥$US 865). The lowest category is equivalent to the 189 
individual minimum wage in Chile. 190 
 191 
The prevalence of non-active commuters by sociodemographics factors (age, sex, place of 192 
residence (rural or urban), education, gross income, and current working status) was 193 
investigated using logistic regression and weighted-survey prevalence and their 95% 194 
confidence interval (95% CI) estimated were produced. The difference within groups was 195 
derived using logistic regression; however, when the exposure of interest had ≥3 categories, 196 
then a p-value for trend was derived. To investigate whether people who were classified as 197 
non-active commuters were more likely to do not meet the PA guidelines we conducted logistic 198 
regression analyses. The reference group were active commuters; therefore, the odds ratios and 199 
95% CI for being physically inactive were estimated for non-active commuters. These analyses 200 
were stratified by sociodemographic factors and adjusted for age, sex, education, place of 201 
residence, working status and BMI (except when these were used as main exposure in the 202 
analysis). To test an interaction effect between commuting mode and socio-demographic 203 
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factors (age categories, sex, place of residence, education categories, gross income categories 204 
and occupation status) on meeting guidelines physically, a multiplicative interaction term 205 
between commuting mode (coded as binary variable 0=non active commuters; 1=active 206 
commuters) and socio-demographic factors (coded as ordinal variable i.e. 0, 1 and 2) was fitted 207 
into the logistic regression model. A significant interaction means that the association between 208 
commuting mode and meeting the physical activity guidelines differ by categories of the socio-209 
demographic factor of interest.  210 
 211 
3. Results 212 
Table 1 shows the cohort characteristics according to non-active and active commuters. In 213 
summary, compared to active commuters those classified as non-active commuters were older. 214 
Total levels of PA were 1.8 times higher in active commuters compare to non-active 215 
commuters, as well as moderate and vigorous intensity PA (Table 1). No major differences 216 
were observed for sitting time between the active commuting groups (Table 1). 217 
 218 
When the prevalence of non-active commuters by sociodemographic factors was investigated, 219 
this was higher among individuals who were retired compared to active workers and in older 220 
adults compared to younger or middle age individuals (p<0.05) (Table 2). Similarly, 221 
individuals with high education had a lower prevalence of active commuting than those with 222 
lower education (p=0.006). However, no significant differences or trend were observed for the 223 
prevalence of non-active commuters within sex (p=0.065), place of residence (p=0.071) and 224 
gross income categories (p=0.965), as shown in Table 2.   225 
 226 
When time spent in active commuting by sociodemographic factors was investigated, women 227 
reported 9.27 min.day-1 lower commuting time than men (p=0.023) (Table  3). Individuals who 228 
were retired, reported 20.9 min.day-1 lower time spent in active commuting compare to those 229 
who were employed (p<0.0001). The difference in time spent in active commuting was bigger 230 
between age categories, compare to individuals aged ≤24 those aged ≥65 years reported 19.2 231 
min.day-1 lower commuting time. No significant differences were observed on time spent on 232 
active commuting between education (p=0.173) and income categories (p=0.804) (Table 3).    233 
 234 
Not engaging in any active commuting was associated with a higher prevalence of physical 235 
inactivity compare to active commuters (OR: 11.1 [95% CI: 8.27; 14.9], p<0.0001) (Table 4). 236 
When the odds of being physically inactive in non-active commuters was investigated by socio-237 
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demographics factors, we found that there was a significant interaction of commuting mode 238 
with place of residency, education and working status (p<0.05) (Table 4). Compared to active 239 
commuters’ those classified as non-active commuters living in rural or urban locations were 240 
associated with higher levels of physical inactivity (OR rural: 33.0 [95% CI: 16.7; 64.9], 241 
p<0.0001; and OR urban: 9.95 [95%CI: 7.26; 13.6], p<0.0001), although the association were 242 
significantly higher in rural than urban setting (p-interaction=0.006). Similarly, the association 243 
between occupational status (retired versus employed) and active commuting shows that the 244 
prevalence of physical inactivity was significantly higher in those who reported being retired 245 
and not doing any active commuting than those who were employed but who also reported not 246 
doing any active commuting (OR retired individuals: 21.3 [95% CI: 10.6; 42.7] versus OR for 247 
employed individuals: 7.63 [95% CI: 4.78; 12.1]), p-interaction=0.010. For education, 248 
individuals who reported being non-active commuters across all education categories had a 249 
higher odd for being physically inactive, however the magnitude of the association was higher 250 
in individuals with lower or middle education levels compare to those with higher education 251 
(p-interaction=0.028). Although no significant interactions were found for commuting 252 
category with age, sex and income categories, being a non-commuter was associated with a 253 
higher odd of being physically inactive across all these categories (Table 4).       254 
 255 
4. Discussion 256 
The main findings of this study suggest that in Chile active commuting differs by age, 257 
occupation status and education levels but not for sex, income or place of residency. Not 258 
engaging in active commuting was most common for older adults, people who are retired and 259 
those with lower education levels. Moreover, our study found that active commuting is one of 260 
the main domains contributing to achieving PA guidelines, as those who reported not doing 261 
any active commuting were strongly associated with higher prevalence of physical inactivity. 262 
This association was even stronger for occupation status (retired versus employed individuals). 263 
The aforementioned results allow identifying which sociodemographics factors associate with 264 
active commuting, specially, which groups are less likely to engage in active commuting and 265 
therefore could be at higher risk of not meeting the current PA guidelines and developing non-266 
communicable diseases (Celis-Morales et al., 2019; Celis-Morales et al., 2017; Steell et al., 267 
2017). This information could be used in turn to implement policies that generate a bigger 268 
governmental investment in creating safe walking and cycling infrastructure to promote active 269 
commuting. By promoting and implementing walking and cycling programs across the 270 
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lifespan, especially in older adults and retired individuals who would specially benefit by 271 
engaging in PA levels.   272 
 273 
With regards education and income, as a marker of socio-economic status, our findings conflict 274 
with previous evidence generated from studies conducted in brazilian population (da Silva et 275 
al., 2016; Del Duca et al., 2016; Kienteka et al., 2014). Kienteka and cols., reported from a 276 
household survey involving 677 adults that active commuting was more common in individuals 277 
with a low socioeconomic status (Kienteka et al., 2014). Similarly, da Silva and cols., using 278 
nationwide data  from 46,981 workers from the survey "Lifestyle and leisure habits of industry 279 
workers" in 24 Brazilian states (2006-2008) reported that adults with lower education levels 280 
were more likely to commute actively. These findings are opposite to the ones reported by our 281 
study were individuals with lower education levels were less to engage in active commuting. 282 
This discrepancy could be explained by other sociodemographic factors not measured in this 283 
study, including but not limited to commuting distance, time used in transport and urban 284 
planning. This last factor could be particularly relevant to understand this difference in active 285 
commuting across Latin American countries as more deprived sectors of the population may 286 
live at the periphery of towns which make active commuting less likely to be adopted, as larges 287 
distance need to be covered which make walking or cycling an unfeasible option. 288 
 289 
Similar studies have reported that a gender difference exists between men and women, with 290 
men more likely to engage PA than women (Díaz-Martinez et al., 2017). A previous study 291 
reported that in women, feeling unsafe when doing PA was a key factor negatively associated 292 
with bicycling and walking as part of their commuting (Alvim de Matos et al., 2018). Although 293 
the sex difference in active commuting in our study agrees with the findings from Alvim de 294 
Matos et al. (2018) study, we were unable to investigate what factors explained these 295 
differences within sex in Chile. A recent study conducted in the Chilean population also 296 
confirmed that there is an important sex difference on time spent in active commuting (Concha 297 
et al., 2019). In this study, Concha et al reported that women aged ≤20 years spent on average 298 
53.5 minutes per day in walking or cycling as part of their commuting, whereas men with a 299 
similar age spent 45% more time than women (77.7 minutes per day) in commuting related 300 
PA. Levels of active commuting decreased substantially with increasing age, where men aged 301 
≥80 years spent on average 27.2 minutes per day in active commuting compare to 16.1 minutes 302 




Age was another strong factor associated with active commuting patterns in Chile. Although 305 
there is strong evidence that PA declines with age, there is scarce evidence regarding active 306 
commuting patterns across the lifespan, especially in Lain American countries. A recent cross-307 
sectional population-based study conducted in 12,402 adults and 6,624 elderly in 100 counties 308 
from 23 States of Brazil found that only 33.4% of adults and 26.1% of the elderly population 309 
evaluated, participated in active commuting showing that cycling or walking, as a form of 310 
commuting is unusual. However, a recent Chilean study reported that age has a strong effect in 311 
active commuting, where  28% of women and 21% of men aged <20, reported not doing any 312 
PA related to commuting (Concha et al., 2019). This prevalence increased to above 60% for 313 
women and men aged ≥80, which is in line with our study showing that older adults, especially, 314 
those reaching retirement age, experienced a significant decrease in active commuting levels. 315 
These findings are also corroborated by occupation status, where individuals who were actively 316 
working were more likely to engage in active commuting than retired individuals. This may 317 
have important clinical and public health implications, as it is suggested that retirement age 318 
can not only have a negative impact on the overall PA levels of the population but also could 319 
have a strong impact on an individual’s health (Stenholm et al., 2014; Wu et al., 2016). 320 
Therefore, reducing active commuting, which is one of the main contributors to total PA in 321 
older adults (McDonald et al., 2017), may accelerate the development of NCDs and increase 322 
frailty in older adults (Stenholm et al., 2014; Wu et al., 2016). Surveillance data on how active 323 
commuting differs by age and other socio-demographics factors, especially during the 324 
retirement transition are important for informing and designing effective interventions 325 
targeting PA patterns during this period. Therefore, it is necessary to conduct further research 326 
so that public policies can utilise these findings to reduce the barriers to PA and to promote 327 
active commuting.  328 
 329 
4.1 Strengths and Limitations 330 
The CNHS offered an opportunity to assess our research question in a nationally representative 331 
sample of Chile. However, a key limitation of this study, in common with much of the literature 332 
on active commuting, is the self-reported measurement of active commuting. The CNHS 333 
participants were asked to report their time spent on commuting PA, meaning mixed-mode or 334 
single-mode journeys (i.e. cycling only, walking only and public transport) were not captured 335 
in the present study. Additionally, the cross-sectional nature of this study provides further 336 
limitation for any causal inference. As is the case with any observational study, there is the 337 
possibility of reverse causation and residual confounding. This is thought to be because  338 
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individuals who are unhealthy (i.e. those who are obese or who have diabetes) are unable to 339 
engage in active commuting. 340 
 341 
5. Conclusions 342 
The findings of this study report how the patterns and prevalence of active commuting differ 343 
by sociodemographic factors, including age, sex, occupation and education. Moreover, our 344 
study provides key information that active commuting is a main PA domain contributing to 345 
meeting the current PA guidelines. Identifying factors associated with active commuting 346 
(cycling and walking) would be relevant when developing strategies to encourage or promote 347 
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Table 1. Sociodemographic, anthropometric and lifestyle characteristics of the population 470 






Socio-demographic   
Age (years) 44.5 (43.0; 45.9) 39.9 (39.0; 40.9) 
Sex   
    Women 
    Men  
 
54.8 (50.3; 59.0) 
45.2 (40.9; 49.6) 
 
49.8 (46.7; 52.8) 
50.2 (47.1; 53.2) 
Geographic zone, (%) 
     Rural  
     Urban 
 
14.8 (12.3; 17.7) 
85.2 (82.3; 87.6) 
 
12.0 (10.5; 13.7) 
88.0 (86.3; 89.5) 
Years of formal education 10.4 (10.0; 10.7) 10.8 (10.6; 11.1) 
Educational level, (%) 
     Up to primary (<8 years) 
     Secondary (8-12 years) 
     Beyond secondary (>12 years)  
 
22.4 (19.4; 25.6) 
55.7 (51.4; 59.9) 
21.8 (18.2; 55.9) 
 
16.8 (14.9; 18.9) 
57.0 (53.9; 60.0) 
26.0 (23.2; 29.1) 
Socio-economic level, (%) 
     Low 
     Middle 
     High 
 
47.5 (43.2; 51.8) 
40.3 (35.9; 44.8) 
12.2 (35.9; 44.8) 
 
49.8 (46.8; 52.9) 
35.5 (32.7; 38.5) 
14.6 (12.5; 17.0) 
Working status, (%)   
     Working 
     Retired  
77.5 (772.8; 81.5) 
22.5 (18.4; 27.1) 
86.6 (84.2; 88.6) 
13.4 (11.3; 15.8) 
Anthropometrics   
Weight (kg)  72.9 (71.6; 74.2) 71.9 (70.9; 72.8) 
IMC (kg.m-2)  27.7 (27.3; 28.1) 27.1 (26.6; 27.6) 
Nutritional status 
    Underwieght <18,5 kg.m-2 
    Normal 18,5–24,9 kg.m-2 
    Overweight ≥25,0–29,9 kg.m-2 
    Obese ≥30,0 kg.m-2 
 
1.5 (0.6; 3.3) 
30.6 (26.7; 34.8) 
38.7 (34.6; 43.1) 
29.1 (25.5; 32.9) 
 
1.8 (1.2; 2.6) 
35.3 (32.3; 38.4) 
40.1 (37.1; 43.1) 
22.8 (20.5; 25.2) 
Waist circumference (cm)  91.4 (90.3; 92.5) 89.5 (88.7; 90.3) 
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Central obesity, (%) 
    Normal 
    Obese 
 
57.0 (52.5; 61.2) 
43.0 (38.7; 47.4) 
 
59.2 (56.1; 62.2) 
40.8 (38.7; 47.4) 
Physical activity    
Total physical activity (MET-
hour.week-1)  
79.7 (69.1; 90.3) 147.6 (138.2; 
157.1) 
Commuting physical activity 
(min.day-1)  
0 (0; 0) 72.0 (66.5; 77.4) 
Moderate physical activity (min.day-
1)  
93.7 (80.1; 107.4) 118.9 (110.3; 
127.6) 
Vigorous physical activity  (min.day-
1)  
38.5 (29.3; 47.7) 62.7 (54.3; 71.1) 
Sitting time (hour.day-1)  3.95 (3.66; 4.24) 3.50 (3.33; 3.68) 
Physical inactivity, (%) 47.5 (43.3; 51.7) 7.4 (5.9; 9.2) 
Smoking, (%) 
     Never 
     Ex-smoker 
     Smoker 
 
37.4 (33.4; 41.5) 
25.2 (21.5; 29.4) 
37.3 (33.3; 41.4) 
 
36.5 (33.7; 39.3) 
21.8 (19.5; 24.3) 
41.6 (38.6; 44.8) 
Data presented as mean (95% CI) for continuous variables  and as % (95% CI) for categorical 472 
variables.  473 
 474 
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Table 2. Prevalence non-active commuters by socio-demographic factors in Chilean adults. 476 
Socio-demographics factors Prevalence  (95% CI) 
Age categories  
≤24 years 24.4 (20.0; 28.7) 
25-44 years 30.6 (26.6; 34.6) 
45-64 years 34.2 (30.1; 38.3) 
≥65 years 44.1 (38.2; 50.1) 
P-trend  <0.0001 
Sex  
Women 34.0 (31.1; 36.9) 
Men  29.7 (26.1; 33.2) 
P-value 0.065 
Place of residency  
Rural 36.6 (31.1; 42.1) 
Urban 31.2 (28.7; 33.7) 
P-value 0.071 
Education  
<8 years 38.4 (33.9; 43.0) 
8-12 years 31.4 (28.4; 34.4) 
>12 years 28.2 (23.1; 33.3) 
P-trend 0.006 
Gross income categories  
Low 31.6 (28.5; 34.7) 
Middle 35.4 (31.3; 39.6) 
High 28.7 (22.1; 35.3) 
P-trend 0.965 
Occupation status  
Working  31.2 (27.7; 34.7) 
Retired 46.0 (39.4; 52.5) 
P-value <0.0001 
Data presented as survey weighted prevalence and their 95% confidence intervals. Differences 477 
on prevalence within socio-demographics factors was estimated using logistic regression 478 
analyses. Household income was stratified into three categories: low, ≤$US 480; middle, $US 479 
481–865; high, ≥$US 865.    480 
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Table 3. Time spent in commuting physical activity by socio-demographic factors. 482 
Socio-demographics factors Mean  (95% CI) 
Age categories  
≤24 years 54.8 (46.1; 63.5) 
25-44 years 48.2 (42.6; 53.8) 
45-64 years 51.2 (42.3; 60.2) 
≥65 years 35.5 (28.2; 42.8) 
P-trend  0.029 
Sex  
Women 44.5 (40.2; 48.8) 
Men  53.7 (47.0; 60.5) 
P-value 0.023 
Place of residency  
Rural 46.9 (39.1; 54.8) 
Urban 49.3 (44.9; 53.7) 
P-value 0.613 
Education  
<8 years 40.2 (34.4; 46.1) 
8-12 years 52.3 (46.4; 58.3) 
>12 years 48.1 (41.2; 55.1) 
P-trend 0.173 
Gross income categories  
Low 47.7 (42.8; 52.6) 
Middle 51.3 (44.3; 58.3) 
High 43.6 (36.2; 51.1) 
P-trend 0.804 
Occupation status  
Working  52.3 (46.6; 57.96) 
Retired 31.2 (24.9; 37.6) 
P-value <0.0001 
Data presented as adjusted means and their 95% confidence intervals (95%CI). Differences 483 
time spent in active commuting (walking and/or cycling) within socio-demographics factors 484 
was estimated using linear regression analyses. Household income was stratified into three 485 
categories: low, ≤$US 480; middle, $US 481–865; high, ≥$US 865. Analyses were adjusted 486 
19 
 
for age, sex, education, place of residence, working status and BMI (except when these were 487 
used as main exposure in the analysis).  488 
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Table 4 . Odds ratio for meeting physical activity guidelines on active commuters and non-489 





OR (95% CI) 
Non-active 
commuter 
OR (95% CI) 
P-value  P for interaction 
[commuting*sociodemographic] 
Age categories     
≤24 years 1.00 (Ref.) 13.0 (6.76; 25.7) <0.0001 
0.516 
25-44 years 1.00 (Ref.) 9.84 (5.88; 16.4) <0.0001 
45-64 years 1.00 (Ref.) 10.6 (6.08; 18.6) <0.0001 
≥65 years 1.00 (Ref.) 16.5 (9.61; 28.6) <0.0001 
Sex     
Women 1.00 (Ref.) 12.4 (8.75; 17.7) <0.0001 
0.293 
Men  1.00 (Ref.) 9.27 (5.65; 15.2) <0.0001 
Place of residency     
Rural 1.00 (Ref.) 33.0 (16.8; 64.9) <0.0001 
0.006 
Urban 1.00 (Ref.) 9.95 (7.26; 13.6) <0.0001 
Education     
<8 years 1.00 (Ref.) 14.1 (8.38; 23.8) <0.0001 
0.028 8-12 years 1.00 (Ref.) 15.7 (10.4; 23.6) <0.0001 
>12 years 1.00 (Ref.) 6.55 (3.58; 12.0) <0.0001 
Gross income 
categories 
    
Low 1.00 (Ref.) 14.4 (10.0; 20.6) <0.0001 
0.270 Middle 1.00 (Ref.) 11.2 (6.87; 18.4) <0.0001 
High 1.00 (Ref.) 9.80 (4.28; 22.4) <0.0001 
Occupation status     
Working  1.00 (Ref.) 7.652 (4.78; 12.1) <0.0001 
0.010 
Retired 1.00 (Ref.) 21.3 (10.6; 42.7) <0.0001 
Data presented as adjusted odds ratios and 95% confidence intervals (95%CI). The reference 491 
category were those individuals classified as active commuters. Therefore, the odds ratio 492 
represented the odds for not meeting the physical activity guidelines (>600 MET-min.wek-1) 493 
in non-active commuters compare to active commuters. An interaction effect between the 494 
commuting and socio-demographic factors was investigated using logistic regression. A 495 
multiplicative interaction term between commuting (coded as binary variable 0=non-496 
21 
 
commuters and 1=commuters) and the socio-demographics factors (coded as ordinal variables 497 
0, 1 and 2) was fitted into the logistic regression model. If the interaction term was significant 498 
p<0.05 then the association between commuting and meeting the physical activity guidelines 499 
is not the same across the categories of the socio-demographics factor of interest. Analyses 500 
were adjusted for age, sex, place of residency, education and BMI, except when these ones 501 
were used as main exposure in the model. Household income was stratified into three 502 
categories: low, ≤$US 480; middle, $US 481–865; high, ≥$US 865.    503 
 504 
